Early increase and later decrease in VIP and substance P nerve fiber densities following abdominal radiotherapy: a study on the human colon.
The neuropeptides substance P (SP) and vasoactive intestinal peptide (VIP) mediate physiologic activities in the intestine, not least in relation to motility and inflammatory processes. Neuropeptides are up-regulated and play particular importance during tissue stress. This paper aims to quantify mucosal and smooth muscle SP, VIP and total innervation in human colon in short- and long-term perspectives after abdominal irradiation. Colon specimens from 23 irradiated or non-irradiated patients were investigated with immunohistochemistry and computerized image analysis. Plasma levels of SP and VIP in 15 additional patients receiving radiotherapy were analyzed. At 4-7 days after irradiation (5 x 5 Gy), the overall innervation, and also VIP and SP nerve fiber densities, were increased in both mucosa and circular muscle layer. In contrast, 5-6 weeks as well as several years after irradiation, the VIP and SP nerve fiber densities were decreased. No peptide changes were revealed in plasma. The degree of VIP and SP intestinal innervation was increased after radiotherapy in the short-term perspective but it decreased in the long-term. In the short-term, SP may have pro-inflammatory and VIP anti-inflammatory effects and the peptides may have trophic effects and be related to the occurrence of motor changes. It cannot be excluded that the decrease in VIP and SP neuronal supply seen in the long-term may contribute to intestinal malfunction.